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* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The ferroelectric capacitor equipped with the up electrode formed on the ferroelectric layer formed on 
the lower electrode which has the alloy layer of platinum and iridium, and the lower electrode so that said alloy 
layer of a lower electrode might be touched, and the ferroelectric layer. 

[Claim 2] The ferroelectric capacitor equipped with the up electrode formed on the ferroelectric layer formed on 
the lower electrode which has an iridium layer, and the lower electrode so that said iridium layer of a lower 
electrode might be touched, and the ferroelectric layer. 

[Claim 3] In the ferroelectric capacitor of claims 1 or 2, said lower electrode is formed on the silicon oxide layer 
formed on the substrate, and said lower electrode is characterized by having the junctional zone which touches 
said silicon oxide layer under said alloy layer or an iridium layer. 

[Claim 4] What is characterized by making Y into between 0-0.5 in the ferroelectric capacitor of claim 1, using 
PtYIrl-Y as a layer of the lower electrode which touches a ferroelectric layer, using PbZrTi03 as said 
ferroelectric layer. 

[Claim 5] What is characterized by making said Y into between 0.2-0.3 in the ferroelectric capacitor of claim 4. 
[Claim 6] What is characterized by making Y into between 0.8 in the ferroelectric capacitor of claim 1, using 
PtYIrl-Y as a layer of the lower electrode which touches a ferroelectric layer, using Bi4Ti 3012 as said 
ferroelectric layer. 

[Claim 7] The ferroelectric capacitor equipped with the up electrode formed on the ferroelectric layer formed on 
the lower electrode which has the alloy layer of two or more conductors with which lattice constants differ, and 
the lower electrode so that the alloy layer of a lower electrode might be touched, and the ferroelectric layer. 
[Claim 8] In the ferroelectric capacitor of claim 7, said alloy layer is characterized by being the alloy layer 
which contains iridium at least. 

[Claim 9] The ferroelectric capacitor equipped with the up electrode which is formed on the ferroelectric layer 
formed on the lower electrode and the lower electrode, and a ferroelectric layer, and has the alloy layer of 
platinum and iridium. 

[Claim 10] The ferroelectric capacitor equipped with the up electrode which is formed on the ferroelectric layer 
formed on the lower electrode and the lower electrode, and a ferroelectric layer, and has an iridium layer. 
[Claim 1 1] The dielectric capacitor which has the high dielectric constant equipped with the up electrode 
formed on the dielectric layer which has the high dielectric constant formed on the lower electrode which has 
the alloy layer of platinum and iridium, and the lower electrode so that said alloy layer of a lower electrode 
might be touched, and the dielectric layer which has a high dielectric constant. 

[Claim 12] The dielectric capacitor which has the high dielectric constant equipped with the up electrode 
formed on the dielectric layer which has the high dielectric constant formed on the lower electrode which has an 
iridium layer, and the lower electrode so that said iridium layer of a lower electrode might be touched, and the 
dielectric layer which has a high dielectric constant. 

[Claim 13] In the dielectric capacitor which has the high dielectric constant of claims 11 or 12, said lower 
electrode is formed on the silicon oxide layer formed on the substrate, and said lower electrode is characterized 
by having the junctional zone which touches said silicon oxide layer under said alloy layer or an iridium layer. 
[Claim 14] The dielectric capacitor which has the high dielectric constant equipped with the up electrode 
formed on the dielectric layer which has the high dielectric constant formed on the lower electrode which has 
the alloy layer of two or more conductors with which lattice constants differ, and the lower electrode so that the 
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alloy layer of a lower electrode might be touched, and the dielectric layer which has a high dielectric constant. 
[Claim 15] In the dielectric capacitor which has the high dielectric constant of claim 14, said alloy layer is 
characterized by being the alloy layer which contains iridium at least. 

[Claim 16] The dielectric capacitor which has the high dielectric constant equipped with the up electrode which 
is formed on the dielectric layer which has the high dielectric constant formed on the lower electrode and the 
lower electrode, and the dielectric layer which has a high dielectric constant, and has the alloy layer of platinum 
and iridium. 

[Claim 17] The dielectric capacitor which has the high dielectric constant equipped with the up electrode which 
is formed on the dielectric layer which has the high dielectric constant formed on the lower electrode and the 
lower electrode, and the dielectric layer which has a high dielectric constant, and has an iridium layer. 
[Claim 18] The manufacture approach of the ferroelectric capacitor equipped with the step which forms the 
alloy layer or iridium layer of platinum and iridium as a lower electrode, the step which forms a ferroelectric 
layer so that it may touch on said alloy layer, and the step which forms an up electrode on a ferroelectric layer 
by sputtering on the substrate. 

[Claim 19] The manufacture approach of the ferroelectric capacitor equipped with the step which forms the 
alloy layer or iridium layer of platinum and iridium, and forms a lower electrode on the step which forms a 
junctional zone on the step which forms a silicon oxide layer on a substrate, and said silicon oxide layer, and 
said titanium layer, the step which forms a ferroelectric layer on said lower electrode, and the step which forms 
an up electrode on a ferroelectric layer. 

[Claim 20] What is characterized by having the step which is 400-degree more than Centigrade and heat-treats a 
lower electrode in the manufacture approach of the ferroelectric capacitor of claim 18 or claim 19. 
[Claim 21] In the manufacture approach of the ferroelectric capacitor of claim 20, a heat treatment step is 
characterized by being what serves as heat treatment for the ferroelectric stratification. 
[Claim 22] The manufacture approach of the ferroelectric capacitor characterized by changing the lattice 
constant of an alloy and making it make it agree with the lattice constant of said ferroelectric layer by using said 
lower electrode as the alloy of the metal of two or more classes with which lattice constants differ in the 
manufacture approach of a ferroelectric capacitor of having a lower electrode and an up electrode to the both 
ends of a ferroelectric layer, and changing the percentage of an alloy. 

[Claim 23] The manufacture approach of a dielectric capacitor of having the high dielectric constant equipped 
with the step which forms the alloy layer or iridium layer of platinum and iridium as a lower electrode by 
sputtering, the step which forms the dielectric layer which has a high dielectric constant so that it may touch on 
said alloy layer, and the step which forms an up electrode on the dielectric layer which has a high dielectric 
constant on the substrate. 

[Claim 24] The manufacture approach of a dielectric capacitor of having the high dielectric constant equipped 
with the step which forms the alloy layer or the iridium layer of platinum and iridium, and forms a lower 
electrode on the step which forms a junctional zone on the step which forms a silicon oxide layer on a substrate, 
and said silicon oxide layer, and said titanium layer, the step which form the dielectric layer which has a high 
dielectric constant on said lower electrode, and the step which form an up electrode on the dielectric layer 
which has a high dielectric constant. 

[Claim 25] What is characterized by having the step which heat-treats a lower electrode at the temperature of 
400-degree more than Centigrade in the manufacture approach of a dielectric capacitor of having the high 
dielectric constant of claim 23 or claim 24. 

[Claim 26] In the manufacture approach of a dielectric capacitor of having a claim 25 quantity dielectric 
constant, a heat treatment step is characterized by being what serves as heat treatment for the dielectric 
stratification which has a high dielectric constant. 

[Claim 27] The manufacture approach of a dielectric capacitor of having the high dielectric constant 
characterized by changing the lattice constant of an alloy and making it make it agreeing with the lattice 
constant of the dielectric layer which has said high dielectric constant by using said lower electrode as the alloy 
of the metal of two or more classes with which lattice constants differ in the manufacture approach of a 
dielectric capacitor of having the high dielectric constant which has a lower electrode and an up electrode to the 
both ends of the dielectric layer which has a high dielectric constant, and changing the percentage of an alloy. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates especially to improvement in that ferroelectricity about a 
dielectric capacitor. 

[0002] The conventional ferroelectric capacitor is shown in drawing 13 . The silicon oxide layer 4 is formed on 
the silicon substrate 2. The lower electrode 6 which moreover consists of platinum is formed. On the lower 
electrode 6, the PZT (PbZrXTil-X03) film 8 which is a ferroelectric layer is formed, and the up electrode 10 
which consists of platinum is further formed on it. Thus, a ferroelectric capacitor is formed with the lower 
electrode 6, the PZT film 8, and the up electrode 10. 

[0003] In addition, using platinum as a lower electrode 6 is based on the following reasons here. The PZT film 
8 must be formed on the orientation film. It is because a ferroelectricity will be spoiled in order not to carry out 
orientation if it forms on the amorphous film. On the other hand, the lower electrode 6 must be formed in the 
condition of having insulated from the silicon substrate 2. For this reason, the silicon oxide layer 4 is formed on 
a silicon substrate 2. This silicon oxide layer 4 is amorphous. Although the film generally formed in the 
amorphous top turns into non-orientation film, platinum has the property which serves as orientation film in an 
amorphous top. Since it is such, platinum is used as a lower electrode. 
[0004] 

[Problem(s) to be Solved by the Invention] However, there were the following troubles in the above 
conventional ferroelectric capacitors. 

[0005] In the first place, the mismatch of a lattice constant with the platinum which is a lower electrode became 
large with the class of ferroelectric, or a presentation, and a possibility that a ferroelectricity might deteriorate 
was. 

[0006] Platinum had [ second ] the problem that a ferroelectricity fell by the repeat of the ejection of the oxygen 
in a ferroelectric (PZT), secular change, and polarization reversal in order to tend to penetrate oxygen. That is, 
as shown in drawing 14 , there was a possibility that the oxygen in a ferroelectric might slip out, from between 
the columnar crystals of platinum. 

[0007] Moreover, such a problem was similarly produced in the capacitor using the dielectric which has a high 
dielectric constant. 

[0008] This invention aims at offering the dielectric capacitor which has few ferroelectric capacitors or high 
dielectric constant of long term deterioration and degradation by the repeat of polarization reversal while it 
solves the above-mentioned trouble and shows the outstanding ferroelectricity and the outstanding high 
dielectric. 
[0009] 

[Means for Solving the Problem] In addition, in this invention, when a "capacitor 11 points out the structure 
where the electrode was prepared in the both sides of an insulator and used for are recording of quantity of 
electricity, it is a concept containing what has this structure irrespective of no. 

[0010] The dielectric capacitor which has the ferroelectric capacitor of claim 1 and the high dielectric constant 
of claim 1 1 is equipped with the up electrode formed on the dielectric layer and dielectric layer which were 
formed on the lower electrode which has the alloy layer of platinum and iridium, and the lower electrode so that 
said alloy layer of a lower electrode might be touched. 

[0011] The dielectric capacitor which has the ferroelectric capacitor of claim 2 and the high dielectric constant 
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of claim 12 is equipped with the up electrode formed on the dielectric layer and dielectric layer which were 
formed on the lower electrode which has an iridium layer, and the lower electrode so that said iridium layer of a 
lower electrode might be touched. 

[0012] The dielectric capacitor which has the ferroelectric capacitor of claim 3 and the high dielectric constant 
of claim 13 is formed on the silicon oxide layer by which said lower electrode was formed on the substrate, and 
said lower electrode is characterized by having the junctional zone which touches said silicon oxide layer under 
said alloy layer or an iridium layer. 

[0013] The ferroelectric capacitor of claim 4 is characterized by making Y into between 0-0.5, using PtYIrl-Y 
as a layer of the lower electrode which touches a ferroelectric layer, using PbZrTi03 as said ferroelectric layer. 
[0014] The ferroelectric capacitor of claim 5 is characterized by making said Y into between 0.2-0.3 in claim 4. 
[0015] The ferroelectric capacitor of claim 6 is characterized by making Y into between 0.8, using PtYIrl-Y as 
a layer of the lower electrode which touches a ferroelectric layer, using Bi4Ti 3012 as a ferroelectric layer. 
[0016] The dielectric capacitor which has the ferroelectric capacitor of claim 7 and the high dielectric constant 
of claim 14 is equipped with the up electrode formed on the ferroelectric layer formed on the lower electrode 
which has the alloy layer of two or more conductors with which lattice constants differ, and the lower electrode 
so that the alloy layer of a lower electrode might be touched, and the ferroelectric layer. 

[0017] It is characterized by the dielectric capacitor which has the ferroelectric capacitor of claim 8 and the high 
dielectric constant of claim 15 being an alloy layer in which said alloy layer contains iridium at least. 
[0018] The dielectric capacitor which has the ferroelectric capacitor of claim 9 and the high dielectric constant 
of claim 16 was formed on the ferroelectric layer formed on the lower electrode and the lower electrode, and the 
ferroelectric layer, and is equipped with the up electrode which has the alloy layer of platinum and iridium. 
[0019] The dielectric capacitor which has the ferroelectric capacitor of claim 10 and the high dielectric constant 
of claim 17 was formed on the ferroelectric layer formed on the lower electrode and the lower electrode, and the 
ferroelectric layer, and is equipped with the up electrode which has an iridium layer. 
[0020] The manufacture approach of a dielectric capacitor of having the manufacture approach of the 
ferroelectric capacitor of claim 18 and the high dielectric constant of claim 23 is equipped with the step which 
forms the alloy layer or iridium layer of platinum and iridium as a lower electrode, the step which forms a 
dielectric layer so that it may touch on said alloy layer, and the step which forms an up electrode on a dielectric 
layer by sputtering on the substrate. 

[0021] The manufacture approach of a dielectric capacitor of having the manufacture approach of the 
ferroelectric capacitor of claim 19, and the high dielectric constant of claim 24 On the step which forms a 
silicon oxide layer on a substrate, and said silicon oxide layer It has the step which forms the alloy layer or 
iridium layer of platinum and iridium, and forms a lower electrode on the step which forms a junctional zone, 
and said titanium layer, the step which forms a dielectric layer on said lower electrode, and the step which 
forms an up electrode on a dielectric layer. 

[0022] The manufacture approach of a dielectric capacitor of having the manufacture approach of the 

ferroelectric capacitor of claim 20 and the high dielectric constant of claim 25 is characterized by having the 

step which is 400-degree more than Centigrade and heat-treats a lower electrode. 

[0023] The manufacture approach of a dielectric capacitor of having the manufacture approach of the 

ferroelectric capacitor of claim 21 and the high dielectric constant of claim 26 is characterized by a heat 

treatment step being what serves as heat treatment for the dielectric stratification. 

[0024] The manufacture approach of a dielectric capacitor of having the manufacture approach of the 

ferroelectric capacitor of claim 22 and the high dielectric constant of claim 27 is characterized by changing the 

lattice constant of an alloy and making it make it agree with the lattice constant of a dielectric layer by using a 

lower electrode as the alloy of the metal of two or more classes with which lattice constants differ, and changing 

the percentage of an alloy. 

[0025] 

[Function and Effect(s) of the Invention] The dielectric capacitor which has the ferroelectric capacitor of claim 
1 and the high dielectric constant of claim 1 1 is characterized by using the lower electrode which has the alloy 
layer of platinum and iridium. Therefore, the mixing ratio of platinum and iridium can be changed and a lattice 
constant can be made to match according to the class of dielectric and presentation which have a ferroelectric 
and a high dielectric constant. Moreover, the iridium contained in an alloy tends to oxidize rather than platinum, 
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and can prevent omission **** of the oxygen in a ferroelectric by the iridium which oxidized. 
[0026] The dielectric capacitor which has the ferroelectric capacitor of claim 2 and the high dielectric constant 
of claim 12 is characterized by using the lower electrode which has an iridium layer. Therefore, the ejection of 
the oxygen in a ferroelectric can be prevented by the iridium which oxidized. 

[0027] The dielectric capacitor which has the ferroelectric capacitor of claim 3 and the high dielectric constant 
of claim 13 is characterized by having the junctional zone which touches a silicon oxide layer under a lower 
electrode. Therefore, the adhesive property of the dielectric layer which has a ferroelectric layer and a high 
dielectric constant can be raised. 

[0028] The ferroelectric capacitor of claim 4 makes Y between 0-0.5, using PtYIrl-Y as a layer of the lower 
electrode which touches a ferroelectric layer, using PbZrTi03 as a ferroelectric layer. Therefore, both lattice 
constant can match and the outstanding ferroelectricity can be acquired. 

[0029] The ferroelectric capacitor of claim 5 makes Y between 0.2-0.3. Therefore, both lattice constant can 
match still better and the further excellent ferroelectricity can be acquired. 

[0030] The ferroelectric capacitor of claim 6 makes Y between 0.8, using PtYIrl-Y as a layer of the lower 
electrode which touches a ferroelectric layer, using Bi4Ti 3012 as a ferroelectric layer. Therefore, both lattice 
constant can match and the outstanding ferroelectricity can be acquired. 

[0031] The dielectric capacitor which has the ferroelectric capacitor of claim 7 and the high dielectric constant 
of claim 14 has the alloy layer of two or more conductors with which lattice constants differ in the lower 
electrode. Therefore, it is easy by changing the ratio of an alloy to take matching of a lattice constant with a 
dielectric layer. 

[0032] The dielectric capacitor which has the ferroelectric capacitor of claim 8 and the high dielectric constant 
of claim 15 contains iridium in said alloy layer further. Therefore, the ejection of the oxygen from a dielectric 
layer can be prevented by the iridium which oxidized. 

[0033] The dielectric capacitor which has the ferroelectric capacitor of claims 9 and 10 and the high dielectric 
constant of claims 16 and 17 equips the up electrode with the alloy layer or iridium layer of platinum and 
iridium. Therefore, it can prevent that the oxygen in a ferroelectric understands and slips out of an up electrode 
by the iridium which oxidized. 

[0034] The manufacture approach of a dielectric capacitor of having the manufacture approach of the 
ferroelectric capacitor of claim 18 and the high dielectric constant of claim 23 has the step which forms in the 
bottom of a lower electrode the junctional zone which touches a silicon oxide layer. Therefore, the adhesive 
property of a ferroelectric layer and the dielectric layer which has a high dielectric constant can be raised. 
[0035] The manufacture approach of a dielectric capacitor of having the manufacture approach of the 
ferroelectric capacitor of claim 19 and the high dielectric constant of claim 24 formed the alloy layer or iridium 
layer of platinum and iridium as a lower electrode, and is equipped with the step heat-treated or more by 
Centigrade 700. Therefore, the iridium in an iridium layer or an alloy layer can oxidize, and the ejection of 
oxygen can be prevented. 

[0036] The manufacture approach of a dielectric capacitor of having the manufacture approach of the 
ferroelectric capacitor of claim 20 and the high dielectric constant of claim 25 is characterized by uniting heat 
treatment of a lower electrode and performing it by heat treatment for the dielectric stratification. Therefore, 
simplification of a process can be attained and it can manufacture efficiently. 

[0037] That is, the good dielectric capacitor of a ferroelectricity and a high dielectric can be offered. 
[0038] 

[Example] The structure of the ferroelectric capacitor by one example of this invention is shown in drawing 1 . 
On the silicon substrate 2, the silicon oxide layer 4, the lower electrode 12, the ferroelectric layer 8, and the up 
electrode 10 are formed. The lower electrode 12 is formed of the alloy layer of platinum and iridium. 
[0039] The physical properties of platinum and iridium are hung up as compared with drawing 2 . The physical 
properties of iridium are almost equal to the physical properties of platinum so that clearly also from this table. 
The resistivity of iridium is smaller than platinum and is an ingredient desirable as an electrode. Moreover, the 
lattice constant of iridium is 3.839A to the lattice constant of platinum being 3.923A. Therefore, the lattice 
constant of platinum and the alloy of iridium can be set up among 3. 923 A r 3. 839 A by changing a mixing ratio. 
That is, according to the class of ferroelectric, or a presentation, it can consider as a suitable lattice constant. 
[0040] For example, the case where titanic-acid bismuth Bi4Ti 3012 (it is called Following BIT) is used as a 
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ferroelectric layer 8 is explained. The lattice constants of BIT are a= 5.45, b= 5.41, and c= 32.815. On the other 
hand, as shown in drawing 3 (111), orientation of platinum and iridium which are the lower electrode 12 is 
carried out to a direction. Therefore, in order to obtain the c-axis orientation film of BIT, it is necessary to make 
the interatomic distance L of the field (1 1 1) of the lower electrode 12 equal to a= 5.45 or b= 5.41 . In this 
example, the interatomic distance L of a field (111) can be set to 5.43 by setting the presentation ratio of 
platinum and the alloy of iridium to x= 0.8 in PtXIrl-X. That is, the lattice constant of BIT and matching can be 
taken and the high BIT film of a ferroelectricity can be formed. 

[0041] Moreover, iridium tends to oxidize compared with platinum. As shown in the table of drawing 2 , 
iridium oxidizes under an elevated temperature to the thing to which platinum cannot react easily with oxygen. 
If this platinum and the alloy of iridium are heat-treated, iridium will oxidize slightly. Since this oxidization 
iridium 20 takes up the path of which it is formed between the columnar crystals of platinum and the oxygen in 
a ferroelectric 8 slips out, lack of oxygen can be prevented (R> drawing 4 4 reference). 
[0042] The above ferroelectric capacitors can be used as nonvolatile memory combining a transistor 24, as 
shown in drawing 5 . 

[0043] The production process of the ferroelectric capacitor by one example of this invention is shown in 
drawing 6 . The front face of a silicon substrate 2 is oxidized thermally, and the silicon oxide layer 4 is formed 
( drawing 6 A). Here, thickness of the silicon oxide layer 4 was set to 600nm. Next, platinum and the alloy of 
iridium are formed on the silicon oxide layer 4, using platinum and iridium as a target ( drawing 6 B). Let this 
be the lower electrode 12. Here, it formed in the thickness of 200nm. 

[0044] Next, the PZT film is formed as a ferroelectric layer 8 with a sol gel process on this lower electrode 12 
( drawing 6 C). As a start raw material, Pb(CH3COO) 2and3H20, and the mixed solution of Zr (t-OC4H9)4 
and Ti (i-OC3H7)4 were used. After carrying out the spin coat of this mixed solution, it was made to dry at 150 
degrees (for it to be the same Centigrade and the following), and temporary baking for 30 seconds was 
performed at 400 degrees in the dried air ambient atmosphere. After repeating this 5 times, heat treatment of 
700 degrees or more was performed in 02 ambient atmosphere. Thus, the 250nm ferroelectric layer 8 was 
formed. In addition, the PZT film is formed in PbZrXTil-X03 here, using x as 0.52 (it expresses Following 
PZT (52-48)). 

[0045] Furthermore, the up electrode 10 is formed with platinum by sputtering on the ferroelectric layer 8 
( drawing 6 D). Thus, a ferroelectric capacitor can be obtained. 

[0046] In addition, it is at the above-mentioned example. He sets and heat-treats the lower electrode 12 by (700 
degrees or more), and is trying to oxidize iridium by heat treatment for forming the ferroelectric layer 8. 
However, this heat treatment may be performed at the time of formation of the lower electrode 12. When the 
below-mentioned improvement in a property of a high dielectric performed heat treatment of 400 degrees or 
more, it became clear that it appeared notably. Of course, predetermined effectiveness is acquired even if it is 
the temperature not more than it. Moreover, even if it does not perform special heat treatment, according to 
secular change, oxidation of iridium advances gradually and effectiveness may be acquired. 
[0047] PZT (52/48) is used for drawing 7 as a ferroelectric layer 8, and a graph shows change of the Remanence 
Pr and the coercive electric field Ec at the time of changing the presentation ratio x of platinum and iridium, 
using PtXIrl-X as a lower electrode 12. Compared with the case (in the case of x= 1.0) where only platinum is 
used, it is clear as a lower electrode 12 that the direction at the time of using an alloy with iridium shows a value 
with high Remanence Pr so that clearly also from this drawing. That is, it can be said that the ferroelectricity is 
improving. The improvement of a remarkable property is obtained in the range of 0% - 50% of platinum, and 
the extremely excellent property is acquired in 20% - 30% of mixing ratio especially with a peak of about 25% 
of platinum. 

[0048] The hysteresis characteristic of a ferroelectric capacitor at the time of using only platinum for drawing 8 
as a lower electrode 12 is shown. Moreover, the hysteresis characteristic of a ferroelectric capacitor at the time 
of using 25% of platinum and an iridium 75% alloy for drawing 8 B as a lower electrode 12 is shown. In 
addition, 600nm and the lower electrode 12 were set to 200nm, and PZT was set to 250nm for the silicon oxide 
layer here. If both graphs are compared, the direction (direction of drawing 8 B) at the time of using an alloy 
shows the property excellent in Remanence Pr so that clearly. 

[0049] Furthermore, the hysteresis characteristic of a ferroelectric capacitor at the time of using only iridium for 
drawing 9 as a lower electrode 12 is shown. Thus, even if it is the case where only iridium is used, Remanence 
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Pr and the coercive electric field Ec are improved. During the front face or a crystal oxidizes, and this is 
considered to be for changing to the oxidization iridium which is not a columnar crystal, although iridium as 
well as platinum is a columnar crystal. 

[0050] In addition, although the reason whose property of a dielectric improves is not necessarily clear if the 
alloy and iridium of platinum and iridium are used for a lower electrode and an up electrode, it is thought that 
the reason explained above has influenced complexly. 

[0051] The structure of the ferroelectric capacitor by other examples of this invention is shown in drawing 10 . 
In this example, the titanium layer is prepared as a junctional zone 30 between the lower electrode 12 and the 
silicon oxide layer 4. The adhesion of iridium and the silicon oxide layer 4 is not so good. For this reason, an 
alloy layer peels partially and there is a possibility of degrading strong dielectric characteristics. This becomes 
remarkable, so that the ratio of the iridium in an alloy becomes high especially. So, in this example, the silicon 
oxide layer 4 and the good titanium layer of adhesion are prepared as a junctional zone 30. This has improved 
strong dielectric characteristics. In addition, what is necessary is just to form a titanium layer by sputtering. 
[0052] The hysteresis characteristic at the time of preparing a titanium layer as a junctional zone 30 in the 
bottom of the lower electrode 12 by iridium at drawing 11 is shown. Here, 5nm and the lower electrode 12 were 
set to 200nm, and PZT was set [ the silicon oxide layer ] to 250nm for 6000A and a junctional zone. As 
compared with the case of drawing 9 , Remanence Pr and the coercive electric field Ec are improved so that 
clearly from drawing. 

[0053] In addition, although the titanium layer was used as a junctional zone 30 in the above-mentioned 
example, as long as it is the ingredient which improves junction nature, what kind of thing may be used. For 
example, a platinum layer may be used. The hysteresis characteristic at the time of using a platinum layer 
(lOOnm) as a junctional zone is shown in drawing 11 B. clear, if compared with drawing 9 also in this case ~ as 
— Remanence Pr and a coercive electric field Ec ~ an improvement — now, it is. 

[0054] In addition, in the above-mentioned example, matching of a lattice constant was aimed at by using 
platinum and the alloy of iridium. However, matching of a lattice constant can be similarly aimed at by using 
the conductor with which lattice constants differ. 

[0055] Moreover, in each above-mentioned example, although the lower electrode 12 was formed with the alloy 
of one layer etc., you may form in the layer more than two-layer. In this case, if the alloy layer and iridium layer 
of platinum and iridium are used for the layer which touches the ferroelectric layer 8, matching of a lattice 
constant can be aimed at and the good ferroelectric layer 8 can be obtained. Moreover, about the effectiveness 
which prevents the ejection of the oxygen in the ferroelectric layer 8, when iridium oxidizes, if one of layers is 
the above-mentioned alloy layers and iridium layers, it will be obtained. However, effectiveness with higher 
preparing an alloy layer and an iridium layer so that the ferroelectric layer 8 may be touched can be acquired. 
[0056] Furthermore, the effectiveness by the ejection of the oxygen by oxidization of iridium is acquired also 
when the up electrode 10 is used as the above-mentioned alloy layer or an iridium layer. If the vertical 
electrodes 10 and 12 are used as an alloy layer or an iridium layer, still bigger effectiveness can be acquired. 
[0057] The capacitor by other examples of this invention is shown in drawing 12 . In this example, it replaces 
with the ferroelectric layer 8 and the dielectric layer 90 which has a high dielectric constant is used, on the 
silicon oxide layer 4, the lower electrode 12 which consists of platinum and an alloy (above — iridium — good) 
of iridium was formed, and the high dielectric constant thin film which has the perovskite structure of SrTi03 
and TiO (Sr, Ba)3 was formed as a dielectric layer 90 on it. Also in this case, the dielectric improvement was 
achieved like the case of a ferroelectric. That is, it became clear that having described the ferroelectric layer can 
apply also to the dielectric layer which has a high dielectric constant. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 5/12/2005 



JP,07-245236,A [DRAWINGS] Page 1 of 5 




* NOTICES * 

JFO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




2 : i/l/3>«jg 
4 :Wt!sV3>m 
8 : 3tt*«*A 

i o : 

1 2 : 




1 4 



IDrawing 2] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 5/12/2005 



JP.07-245236.A [DRAWINGS] 





P t 

r I 


i r 




i q c n a 


1 q o oo 
1 3 C , L L 








»?£»(A) 


3.923 


3.83 9 


(g/cm J ) 


21.46 


22.42 


St* CC) 


17 00 

(5961 r = 1 7 7 7. 
1 0%\ r=1 899) 


2410 


CC) 


3 8 0 0 


4 10 0 




Oz C I 2 (>2 5 Ot) : 
P t C I 2 

F 2 (ftS) : P t F 4 
H 2 : jS^fi 


£§«8 0 0) 
(>8 0 0 ) 1 r02 

c 1 2 (fiHA) : m& 

F2 (fttt) :7»ft» 




»Bt8S : i* : & 
KCN7K JRlflSf 


mm, I* : 

HSK0H+KNO3 :i8 


(1 0-4/K) 


0.0 9 94 (0~9 0 0) 


A ARCD f A 1 A ft \ 

U.U O DO iU^ 1 l) Uj [ 


(W/nvK) 


7 1 A 
I I . H 

(3 0 0 K) 


1 / 7 
1 4 f 

(3 0 0 K) 


(cV) 


5 fl 4 MOO') 
5.93 (1 1 1) 


5.76 (111) 


>«ty 1.-4- 

(10-6Ocm) : 


1 0 6 


5 3 


m\mmm 

(1 0-6Q cm ) 


P t O 2 (ft«A) 
60 0 


1 r O 2 (jEfrfi) 
4 9 



TDrawin g 41 




[Drawing 5] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 




[Drawing 7] 




{ 



Si Os -» 6000A 
TSTO - 2 0 Omm 
PZT - 2 5 Omm 



> 

s 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran 



_we b . cg |B|?T AVAILABLE COPY 



5/12/2005 



JP,07-245236,A [DRAWINGS] 



Page 4 of 5 



fDrawing 8] 



B 



Pt/I r-1 00/Q 



40 



E 20 
i 0 
W -20 
-40 









• Pr-9.885 

(ji C/cm») 
r Eo = 64. 84 1 
(KV/cm) 



Pt/I r-25/7S 



-200 -100 100 200 
«* (kV/cm) 



40 



e 20 

51 



-20 



.40 









Pr=1 4. 77 3 
(fiC/cm 1 ) 
Ec-4 4. 77 0 

(KV/cm) 



-200 -100 100 200 
(kV/cm) 



[Drawing 9] 



40 



E 20 
o 

_ • 
« -2o 

-40 



Pt/I r- 0/1 00 
(e n n e a [ 





\c 




• Pf = 1 0. 31 9 
(fiC/cm 1 ) 

' Ec-4 2. 3 84 
(KV/cm) 



-200-100 100 200 
(kV/cm) 



PZT (2 50mm), 
S i 02 (6 0 0 OA) - 



: — TOTM (2 0 0 mm) 



1 



[Drawing 141 



[ c 


PZT 

) c 


p 


^8 


































—^4 




S i Os 





[Drawing 101 

BEST AVAILABLE COPY 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 5/12/2005 



I 

I 



JP,07-245236,A [DRAWINGS] 



Page 5 of 5 




[Drawing 111 



40 
20 
0 



2t 



a -20 

-40 



I r (2 00nm)/Ti (Snm) 









Pr-1 3. 122 
(pC/cm') 
Ec-42. 882 
(KV/cm) 



-200 -100 100 200 
(kV/cm) 



B 



40 

E 20 
u 

^ o 

St 

* -20 
-AO 



; 






■ Pr-1 3. 626 
(pC/cm«) 

" Ec- 4 3. 9 4 9 
(KV/cm) 



-200 -1 00 100 200 
(kV/cm) 



[Drawin g 121 




[Translation done.] 



BEST AVAILABLE COPY 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/12/2005 



i 

i 



Searching PAJ 



1/1 *<—v 



PATENT ABSTRACTS OF JAPAN 

(1 DPublication number : 07-245236 
(43)Date of publication of application : 19.09.1995 



(5 Dint CI. H01G 4/33 



(21 Application number : 07-004461 (71)Applicant : ROHM CO LTD 

(22)Date of filing: 13.01.1995 (72)Inventor : NAKAMURA TAKASHI 



(30)Priority 

Priority number : 06 2246 Priority date : 13.01.1994 Priority country : JP 



(54) DIELECTRIC CAPACITOR AND MANUFACTURE THEREOF 

(57)Abstract 

PURPOSE: To enhance the ferrodielectric constant and 
highdielectric constant while reducing the deterioration by age and 
the deterioration due to the repeated inversion of polarization by a 
method wherein the dielectric capacitor is provided with a lower 
electrode having an alloy layer of platinum and iridium while a 
dielectric layer in contact with the alloy layer of the lower electrode 
is formed on the lower electrode; furthermore, an upper electrode is 

formed on the dielectric layer. y y j SJSJSS/ s;;,/* | 

CONSTITUTION: A silicon oxide layer 4, a lower electrode 12, a 8 \>>}^>^>^ 2 
ferrodielectric layer 8 and an upper electrode 10 are successively ^ ' ^^-^^^ 

formed on a silicon substrate 2. The lower electrode 12 is formed of 
an alloy layer of platinum and iridium. Accordingly, the lattice 
constant can be matched by changing the mixing ratio of platinum 
and iridium corresponding to the kind and composition of the 
ferrodielectric or dielectric having high dielectric constant. 
Furthermore, the iridium contained in the alloy is easier to be 
oxidized than platinum and the oxidized iridium can prevent the 
oxygen contained in the ferrodielectric from getting out of there. 



. X X \ \ \ X . 




LEGAL STATUS 

[Date of request for examination] 08.07.1999 

[Pate of sending the examiner's decision of rejection] 14.11.2001 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 3349612 

[Date of registration] 13.09.2002 

[Number of appeal against examiner's decision of 2001-22508 
rejection] 

[Date of requesting appeal against examiner's decision of 14.12.2001 
rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



BEST AVAILABLE COPY 

http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAmMaiEPDA407245236... 2005/05/1 0 



<19)B#WWW (J P) (12) & If] Jfgp §^ ^ $| (A) 



#Hg3£7 - 245236 

(43)&RB ¥j£7 ¥(1995) 9 3198 



(51)IntCl. 


ni i n i — i ■ i iiii ii i t — i 


F I 




H 0 1 G 4/33 










9174— 5 E 


HO 1 G 


4/06 10 1 








W*«©S27 OL (£10M) 


<2i)ms## 


#HW-4461 


(71)ffl@A 


000116024 










(22)mSB 


¥J£7*P(1995> 1/!13 B 














(31)«$fctfci£36## 


^¥6-2246 






(32)ffi$feB 


Jp6 (1994) 1)I13B 






(33)ffi$fctfc£31H 


B* (JP) 


(74)ftSA 


#s± *s mis (*2£) 



(54) [Rwozm mm*** &&tte>w&%m 



(57) 

Tl^„ T»tii 2 1*. S^t-f'JiJWfflMIl: 




is A 



W n 

A 



■n s 



i£ iS Jfil 
A 8C |g g> 

85 ^ IS 



€SI 0O O CM 




[»*if2] -r u s?->Ajis*-r4Tfflj«a, 

[|ff**3] M**1 Sf=l*2©5fcR«ft*V/<->$l:: 

ftufBTSSSai*. BWH»<b*>'Ja»ll=»-r*J?*Jl 

[Iff**4] ff£*1 CD3£Rlli**-V/\°V$ICfcLNT, 
Oiit'Z&mV.fcm t LTPbZrT i 03£ffllV 
3£Rm#Jf CHrrSTSPmaoHit LTPty I ri-y^ffl 
IV Y£0~0. 50>fflt LtzZt£ft®L£?&t,0) o 

[If** 5 ] lff**4 0)$ilRS<** J r/\' v$ I=*JIXT . 
MlfiY^O. 2~0. 3<Dfflt LtzZtZftWitT&i, 
(Do 

[If*lf 6] !ff**1 OT&^m<**-V/\°v$<l-fc^T. 
MIBSiRm&Jf <t LTBi4Ti30i2^ffl^, 
5*P«<*^lcJg-T-5Tg|!«fii<D)lt LT Pty I n-y£ffl 
IV Y£0. 80>mt LtzZk&tt&tTf&KDo 

[if** 7] &Tm$&<Dmu&2&.±<Dm i m&o>£r£m 
£*tfc3iR«ttJf, 

[If** 8] Iff** 7 a>S£^m*-V INT, 
BUsB^&Jf I*, irt-f >)i>^ A £ T& 

[»*ii9] Tsuma. 
£*f *±sis@a, 

[Iff**1 O] TSBIifiiL 

Tse«a<o± $ Htz &mw&m . 
sa, 

[If**1 1] e^t'f 'Jy0Ai:O^i^tl>T 




SH¥7-2 4 5 2 3 6 



Tgpmao>±i^ Tg&sa<DButB££gi::frf -Scfcai- 
^fS^fcigRms^-r-sRmttg. 

il5Rm^££ri>RStt;g0>±lcff$fi£$;h,fc±g^a. 

[m**i 2] •< >j v^aji s^-rsTSnma. 

^oizmm^iitzmmmm^mt^mmwrn. 
nmrnm & R«{*g<o± tz»at £ tifc-tsj^a . 

[H**1 3] M**i i^fclii 2(D^SIS*$ ; &-r 

mmTmnwt. &&<D±izmf$.£HtzMiti'<) a >g 
<D±iznm$tLT&v . 

HMlBTgP«Sli, sufB^bv 'J =i i/Jilcft-r Stt^B 

[if**i 4] te*&$si<Dm:ti:% 2 \iL±(omw. 

Mmmm^m-t^>mmi*-m<D±iznm^Jixtz±um^ 
[if**i 5] if**i 4<DftR«*£*-4-«K«{*:* 

BulB^gl*. tt-r ') v^A£#<t;£-#g-c-fc 

[«** 1 6] Tspma, 

t»««<d± i= $ Mzmmmm z -s R«t*g . 

[If** 1 7 ] TSPtta. 
Tgp«a<^±lcff$fiE$ttfc^R»*^*-r^g|»«:)l, 

[fff**1 8] *S±|=, XA-vS 'J >?"lrJ:oT. a 
£<t-f U v^AtcD^g^fcli-f 'J v^Ag£TSflS 

BufB^^BO)±lcS-r S £ 5 d&RS&g ZMfS.?- ST. 

* it /i&Simt** A» / <-> * OTlgitTf , 
[|f*lI1 9] »«±|=, ^tv'j3>Ji$^i5£-rsx 

m?.i-*^m<»±-\z, &^t-c)'j'y^t(D^m^tz 

tt-f 'J v^AJf£ff2SJ!jcU TSPaa^ft$fig-r-5^^^ 




z m tl tz &m i m& * -v / 9 <Dmm. 755s, 
tsp«h£Sbc4 o om&L±vmmmTtz>*Tv7$:ffi 

m a £ =er -r * ®m n t* -v / * <d siit 73 & i c & i \ r . 
unETMttStt^seao)*** 2 w±cDfiScD#gcD 

1+ «t a l fc c t £ -r & &mnte* * > <-> * a> 

Si£73;£. 

[|«3fc]g2 3] **±l=-. y->yi;J:o-T. d 

T" V zf. 

[|f*il2 4] StS±lc, gMb->U:3>li£Jf2fi£-f ft* 

Hufe^bv'j 3>S(7>±ic. msmztem? sxf 

ft X T - -V 

54. 

2 5 ] »#H 2 3 *fcttW#]S 2 4 CDifFtSlSm 
£ *f fttSStt* A- / * a>SS5£73-;£ \z . 

TSP®fii^afi;4 o om&.±<D;&m-c°miBkm?z>x"rv 

[|«*JS2 7] «§im***-r-5gimt*:Jl<Dil4glCTSB 



ft§U¥7 -2 4 5 2 3 6 



1|}i2sJclX± D ?SII£W'3~ft;BR1i^£^'t'ftMilitfc3 L 
V ^ v ^ CD ^ it 73 5£ U T , 

BUfBTSPSilSte^SSlCDfifcft 2 Ki±CD«acD^acD 
iftL. ^&CD*?fj£lt¥£^;lftZ<»:l::<J:y. ££<D 

^ss^^^.t, HiiiesBm^^*-r^e@<*)icDfe 
mzmrz mn&* * > ■? •> * ©§?£73 &„ 

[*Bfl>f«lllfctt9» 
[000 1] 

-rstcD-cfcu. ?#i-^ro^mi40D(fi]±i;ii-r^.tcD 

"Cfofto 

[0 0 0 2] StJfeCDSiRm&^v/^v-S' H) 1 3lc^ 
■r o ->U=i>*«2<7)±lz, IHbv'J=3>ll4#Jf$/i£$ 
iitM. -?-cD±lr, e#fr£>&ftTSPS:fS6#ISl+'b 

T (PbZrxTii-x03)M8A<^ltt,*t, $ t.ir-?-(7)Jiirii. 
e£A^fcft±8tf1ISl Oj!><ISl+*;h-Tl*ft. CCD*-? 
i:LT. TSumSe. PZTla. ±SPSS1 oizj: 
y . &iS*i**A-Av$a<ff2fi££;h.fto 
[0003] fcfc, TSBStl6 <t LTS:££JS 

i*ri*ft<Di*. *cD<j:5£3I£i::<fcft=fc<D-efcfto pz 

^CL^o Z<Dtztb. V'j=l>*«2±l-K1b->UZ1»14 
^MLtl^. ZCD^bv'J =J>J1 4lt7 : E;i/7 TX 
r-fc-5„ — fiSlc % T^;U7r XCD±l-ff$fiELfcKI*^iE 
|SJBIi:^SA<, S^liT^EJU^TXCDilcfcl^Ti. iS 

[0 0 0 4] 

[^BJ^-^L<t5<t-ri)iS^] L^L^CA<f,. ±ISC0 

[0 0 0 5] B«*ff©«!B^ttJ*l=«fcoT, 
TSPmST' i> 6 & i: CO^T^SfcO S X ^ ^ A<7C ^ < 

<py. ^«i4*<^^b-r*fc-?-4xA<fco/--o 
[0006] m-i-. e*iiM**aaL-v»f L^fctt. 

(PZT) F^CD^CDtSltiliL. «**<b*J«J: 
tf»«filE<0» y il L ic J: otamWftTt ft fc 
5F d ^S*<^-q/-_. o*y, EM 4|r^"TJ:-5lC S^CD 

[0007] ^f-. c<D<t3^rp^iii*^Rm^^^-r-5) 
Rm<* i^tz* v/ n° v $ k l^t t (5) ft i-^ c r t * 

tz. 

[0008] zoftmit. ±iec7)Pp^^-s$^LT. m 



(4) 



W 7-245236 



M*V*£fcliSRS^£^3l£«tfc*A'/*vS£^ 
[0 0 0 9] 

[Pffl£fi?jfc-f Sfc#)CD#-|=S] C0>&HI::£l^ 

[0010] <n%Lmn#*-*'S'>*t ts&um*. 
jsi i <DW>mnm£m-fz>mn& :> r j r'<i'5it. 

[ooi 1] M#j£2 0>3i^m<**v/*v9 fc^i/lf* 
-7A|f £:?rf STSflSH. T$PS«IO-hl-s TSUm^O) 

[0 0 12] «jfciS3(D^R®<**^/\°^£fc£tf»# 
JS1 3(©;SRS*£^.5RSt**^/*v-$Ui. MIST 

l=»-f BuaB^B^fclil' ') v^AJKDT 

[0 0 13] «*II4(D^^«»+-V/N°->^I*. MfElfc 
11^1^ LTPbZrT i 03$J8lv S£Rmt*Jf f-J£ 
-r-S>TSPttMrog<t LTPty I r]-y$miK Y£0~ 
0. 5<Dmt LtzZtZftWit L-CL>^)o 

[0 0 14] sf*il5 0)5i^ffi(*+A'/^>^l*, !«#JS 
4l-fcL->-CBtrieY$0. 2-0. 3(DFb1<!: LfcC t £4$ 
LTl^„ 

[0 0 15] R#«6<D3S»*f**"W<$/*l4. gtSW 
<*)■<!: LTBi4Ti30 1 2$fflL>, SttttttWl::!*?- 
WSO^i: LTPty I ri-Y$fflCV Y£0. SOTfiDtL 

[0 0 16] !S#II 7 C£5£^«te* ^vSfc^tffft* 

[ooi7] m*iM8<D&mn&* j r'<i'5>ti&tfm-$; 
hi 5<D;eRm*£WT-sRm<**v/\°i>9ii. uiiB^ 

[0 0 18] II*^9<D3i^a<*^^^v^fc*l/M^ 
Hi 6©H»«*£*r*««{***/<*>*B\ TSB^ 



asms. £(i;i-ci^„ 

[0 0 19] ff3RJSl 0(D3£RS<** J rA->£fcJ:U:|i 

*^i 7<DiSsi®s£^-r-5Rm^A'/^>^ii, tsp 

[0 0 2 0] «*«1 80!>&R«tMr-\'/<*:'4«>atit« 

SteJ:tf»*4l2 3<7>«Rm*£*-f <&R«t*4r-w$-> 

*5(=»«#li*»rifc-r-6^T'y^, SS*(*BI0>±I=±. 

[002 1 ] Mom 9 ©Kit* 

$»©»ift*acl4, »tt±l=\ »<b->U a 

iiulBSHb->'Ja>Ji<D.tir, tt^Jl*»rt-r 

©££Jf £fcli-f 'J TSPHaSff^fiE 

[0 0 2 2] Ii*«2 OCD&Rm^** J p;'^>$a>S^;£75• 
;£^3J:U;M#If 2 5 ©«8Ml*S*r*- 
S ©Uit;£;£li. TSSmffi£»ft4 O OgElltiH 

[0 0 2 3] SI*S2 1 ©a»W#**/<->*©Hii* 

afc*t;»**2 e 

S ©S?ifi73 ;£li. Ml^f^it Rm{*Hff2j£©fc 

[0 0 2 4] »#« 2 2 ©»»*<**■■*/<*>* ©«jft* 

* ©jKft^afei*. Twwa**^*©*^ § 2 jjuto) 

[O 0 2 5] 

[f*ffl*>«fcof*w<oa(i*] w*«i 
**j«fctftt#*i 1 

xn«*£*-rsM*tt®aawfEjfti=£i:T. a&<t 

[0 0 2 6] If*«2<D3iRS<*+-\'/<V'^fc t fct;if* 

in 2(DBRm^^ : »'r^Rm«:^A'/'?v-sjii, -r us? 



(5) ^¥7-24 5 2 3 6 



-So LfcA^T. BMbLfe-f 'J v^AlcJcoT, SiR* 

[0 0 2 7] W#JS3<D8R«tfc*^/<v$fccfcl/l** 
Hi 3©S^«^^WTi)RStt:+A'/<->^li, mtis 
■J n > g icjf f S> ff^JI £ T£B*tia>T I-* L X I* •§» C 

#«. 

[0 0 2 8] |g3fc«4a>3£Sf®{*:*-W^>$l*. §t§sg 
W!Wt LTPbZrT i 03$mv SMRttMf::!*? 5 
TSPWSOdt LTPty I ri-Y*fflLV Y£0~0. 5 
(Dmt LTl*<So LfctfoT, 05#0>*&-¥-S»7&<V';/^ 
>yLt. «Hifc3ii1Mttt£»*C£j&<-c*4. 

[00 2 9] flt;fra5<Z>%flHt{Mr*/<->$l*. Y£ 
0. 2-0. 3<0Mt Ltl^„ Lf:A<oT. r^tOTfg 

«t±£#SC,trt<T'#S>o 

[0 0 3 0] H#*6<&5tBI*IMr-*/<*>*l*» &Mftl 
f*H<t LTBi4Ti30i2*fflt\ 3£i£«i*Jllctg-r-STas 
tHS<7>@i LTPty I ri -Yaffil -v, Y£0. 8(7)P B ^L 
Tl*S„ Lfcrt<^>T. m%<Dft*%.§Sltf^vT>7L 

x. m*itz&mni££mzztii)<x$z> 0 
[0031] m&m7 <D&mnte** & £mm 

»© Jlfc s 2 £i±a>gMt-tta>&£Ji ^TSpm^ic^- l t 

-a) o 

[0 0 3 2] m*m8(D&mni** J r'S'>$t$£ifm*. 

hi s^u^m^^^-rsps^^r-^/^vx^tt. $p> 

T, igfbLfc-r 'J v^ACt^T. BtlH*lf;!>>t><DiS§it 
<D&lffcbL£l»J]LT#S>„ 

[0 0 3 3] W#H9. 1 0<D3$8§S«:Jp^/^>*fccfc 
Ulf*iI1 6. 1 7CD«tSBip£*-f SRSffc^-W'Sv' 
SI*. ±g|JIE«lze*<!:-f 'J v^A<D£-£Ji$fc(ot-1' 'J 
v^AIf £fl|*.Tl'>-So LfrA<oT. 6$<b Lfc-f 'J v'? 
AI-«fcoT. a««**a>It*a<±gMWl£«LTttlt 

[0 0 3 4] Ifjfclll 8<7)Sig!mffc*A'/*v$<D§Sai;5' 

;£fc«fci;«*ii 2 3ro«^a*$*i-^,sim^^r j r/N°-> 

*<D«ift*ai4. BHb->'J zil/|f lc&-r6*g^«£T8|J 
1!*iroTI~ff$/&-f -SX^-v^^LTl^-So LfcA<o 
T. 3£iS%ft*Jf. XK**$*-r«tttt<*j|a>ft*tt$ 

[0035] m*mi 9 0>&mmw*\'*is5<Dwi&?5 
y v^AmzT^mmt ltj&jsl. j»&7oo)ii±T- 



& It & L £ IJ^ih-r -5 C t A<T £ -S o 
[0 0 3 6] »*II2 oro^^m»+v/^>^<DSil^ 
;£ 33 J: tftt#Jl 2 5 (D^^mS £*"f ^ / <v 

T. TSl5l||l<7)»ffiS^fct>1±rff5 CfcSftlt LT 

ii^T^CttfT^-So 

[0 0 3 7] -ffc;fc>*>. B8MIttG>A*?&R 
«{* * * / \*-> $ £ ««f S c t tfX # S „ 

[0 0 3 8] 

[£tfcftl] HI IK. -WSiWcO-StfiSfliJIc.fc-SSiBtSt* 
^rV/^v^tDtfit^^-To v'J 3>StS2<D-hlc. SHb 
•>U3>g4, T35«S1 2, gS§m<*Ji8. ±35^1 
1 OA*fSH-f>;ttTl,'>'So TJttffii 2 1*. 6*i-fiJv 
*7 A(D££JI ic J: T »2 fig $ *lT t » -S , 

[0 0 3 9] g|2|C. G£<t-f *) 'J^l±<D%!lte£it$xL 

*lttf±a&<Dttlt!t <t 1515^ LL^ 0 1- U v^AtDSttip 

•So ^fc. e^(D^T-^ia*<3. 9 2 3 >j- ho — 
AT'feSitDlr-fetL. f 'J v^ACDte^iftlatS. 839 
7|->-j7*X ha— AT-fc^. Lti'ot, ;l^tb*^K.-i) 
Ztlz&i), &±t4 >) v-7A(D^^(D<S^IS^. 
3. 9 2 3t^XhD-A~3. 8 3 9t>^hP 
— A(DFe1l-igS-rSC tA<T-^-So 5iRm<*«) 

-5 o 

[0 0 4 0] tz£z-i£. 5tiIffl8tLTfii>if 
^.vxBi^isO^ (JJITB I T ^fflCS^lc 

ot^ri^^B^■r*o b i Ta>»^s»ii, a = 5. 45. 

b = 5. 4 1. c = 3 2. 815rfeS». — 

*I1 2-pfe56f*-< 'J v?0AI4. H3lr*-rj:ai- 

(111) ^(R]lciHlS]f S„ LfctfoT. B I TWc|4 
i£|SlM^#S)fctf)lcl4. TgBS^I 2(0 (1 1 1) W<£> 

mTfflmm\-$. a = 5. 45. tL<i*b = 5. 41 

<blf L<-r-S&^A<£>"So C(»^S£^iJT*lot. eti-f'J 
v't'AcD^^^iSafigJt^. Ptxl r x = 

o. 8ir-r^>ci:i-«fe y, c i 1 1 ) ffi<Di$i-m&m l 

^^■TSCi:A<T'#-S„ 

[0 04 1] -f 'J v'7Alie#lzlt'<-S«tS<bL 

■VrLNo H2(Dai-jn-r e );5lc. 
<t^l-^L,. U vOAIi;ii;£TT?gHb-f -S. zcoe 

^•t-ry^^AfD^^^iftfflis-r^.is. ^'Jv9Aa* 
■TAM-^^b-r-So c©mb-f 'Jv^A2o*<e*©tttt 

4#BS) „ 




(6) 



[0 0 4 2] ±IE<&<fc-3fcS£^mf**-w*v$l;i:, tzk 

[0043] @6ic z<D§£BA0)-nmm~<ii$>&mw 
ssaBHtu mtisv^^mAZftm-th (U6A) „ 

CCt'lt &<bv'J =l>Jf4CDIl££6 0 0 nmk L 

(SI 6 B) o C*l.£TS&«*I1 2tt4„ C 
ZT?I*. 2 O O nmCDJ5£l-ff£/?ELfc„ 
[0 0 4 4] ZCOTSPSSl 2CD-tl-> VVU'tfVU 

oT. 8 i: LTP ZTfi^Mt^ 

(EI6C) „ dl^S*4i:Lr. Pb(CH3C00)2-3H20,Zr(t- 
0C 4 Hg)4. Ti (i-0C3H7)4(D;g£jg;$£ffll^=o 
,t^Xt'>3-hLfct. 1 5 OS laTHC) 
-C£*I£-tK h'7-fl7- HHmir fcU^T 4 OOSf3 
0^ffl«lS^ffofc. C*t^ sm^USLfcS. 02 
7 0 0SW±©MI^Lfc. CCDJ;? 
"irUTV 25 0nm©^tftl8 JMLft„ fc*s; 
CCflt PbZrxTii-x03lrfcL^T. x£0. 52i:LT 
(JilTPZT (5 2 • 4 8) tmt>?) . PZTI^ 

[0 0 4 5] £t>IC. 5i^S<*H8<7>±ir. 

D) o CCQcfcdl-LT. Sl^S<**-W\°->$£#&C,h 

[0046] &*>\ ±ibhis0ijt-i*„ &mw.tem s 
x. t^&-\ 2 xm&mL. •fjy^Ji 

|S]±I*. 40 OgiilJKDI^^^^a-irlCcfel-J^I^ 
T'&oTt.RFfSO)>aiSI±#t>+Li)c *#StJfcSfc5&Jl 

[0047] El7ir s ?i^tftl8^LTPZT (52 
/48) TS0«*I1 2 <!: LTPtxIri-x^fflL^ 

HS^fiiP r tttS^E c<D^<b$"i7*^7T'^-r. CO) 

ftZmi^tzmS (x = 1 . 0CQi§£) ICjt^T. -f'Ji? 
OA,t(D^££ffll^-i§£CD75j!><, ?Jlig^*SP r A**^ 

-tLTl'*.&,!:l^;t6o 6^ 0 %~ 5 0 %<DffiHlc33l*T 

^«fcftttcDc&#jb<^*LTfcy. ^i=e^2 5%s® 

5f-9tLt. 2 0%~3 0%CD;1£itl::fcl^T. S 
[0048] H8lr s TgpmSl 2iLtetffl^$ffl 




^i¥7-2 4 5 2 3 6 



*-T„ H8BIC. TSB«*f 1 2iLTB#25 

%. 'J v-iA7 5%C0l^£EOfci§^CD. 3tSimt$: 

14, ^•fbv'JaVjf £6 O O nrru 2£2 o 

Onnv P2T5250nmtLfc o i^^^Sttltt 

[0 0 4 9] £ t>lc. E19IC. TSB«*§1 2 k LT-f 'J 

^fcii-^-Cfcort. S8»iPr. in»J?Ec#&g 

-?-(DSSd t> L < l£$aHfy]A*SHb L-T\ *±tt 
ISA r- uSHb i- 'J v ^ A ic » b-T & tz th X fc £> <t 

[0 0 5 0] TS&*&. ±SC«^ll-E)^i:-< 'J 

[005 1] 01OIC. Z.(D%W<T>tt2.(T>nffim\Z&Z,i& 

tSl 2tMitis<)zMsm4k<Dm\z s ^£>Jf£t£^ 
J13 O i: LTfS:ltT^-5o -f 'J v^AtStv U a >H 
4 t(DSfttlife$yS< &L^ 0 ZOitzlb. SP^Wlr-^ 
*H*<I4A<H. 5tPmit#'tt£^1b*1±Si3 J E-*tA<fci.o 
^ic. ££*<7M U v^A(»i±*A<^< ^^>(5<t\ CO) 

□ >14 ir^tteCDJa^* >ll^g-&)l3 O <!: LT1S 

fc\ ^^>HI*. X/<-v^ 'J ls7[z£-oXtef$.-tM£<i: 

[O O 5 2] H1 1 lr s -f "J -^^Alr^STSPI^n 2 
(7)TIC. ^S>H£Jg#Ji3 0<t LTlSI+fc^-^CD. t 

0 0 0t>^KP-A> ^i$5nm. TSPmfil 1 
2f200nm, PZTf 2 50 nmt Lfc. UlTtl^^B^ 
t,A^cfJ:5l-. m9(Om-£lztt®LLX. 5iS»@P r, 
tt«^E c kt\z&W£HX^&o 
[0 0 5 3] ^ffc\ ±IB*S£<5iJT'li. lt#H3 0i:LT 

e^s doonm) zm-ssk Lxmi^tzms 

HI 9 ttb^^ll^f,^^ J:5IC. mfiPr, fetm^ 
E c A ? 5SfS$TL^'So 

[0 0 5 4] ±te<DSI!60iJ-l:l*. e^ir-f'Jv^ 




^¥7-2 4 5 2 3 6 



[0055] $tz. ±u^mmmx'it. tsbsjh 2£ 

[OO 5 6] $e>|C. -f 'J v'^AcD^blCcfc.f.&SKDft 
ItiULlr J; -S^fi, ±gp®& 1 0 £-tf5££Ji-\M U 

&seam £ m & C <t 7b<-C % h o 

£t£H\ ^(D-hl-SrTiOa. (Sr, Ba)Ti03CD^P ^*>T h 
«5t^«-r^B^**-»M^SStt:Ji 9 0 t LTML 

mil znf£w<n-mmmiz&&&mw.& :!i r j r'S ; >$ 
[112] att-r 'Jv^Affiitt^itJtitfes. 



[mi] 




2 : ->y 3 VSStB 

1 0 : .tana 

1 2 : TSUS 



[S3] -f'Jv0A(Dig a B B I^tit?fe5 o 
[14] a^ir-T 'J v^A<D-&#IZfcL>T. Hk-f'Jv 

[S15] 3£^m#* 2 zzmi^tz^wft 1 ®.** 

•5.0 

[g|7] TSPSJI1 2(DS#i:'r 'J v-7A(D;g^ik^^ 

[i8j &#a><^£TSPSffi<t Lxm^tzM-st. e& 

T- ') vXftti^tbig^f SIT' 
[19] TSPW^J: LT-f ') 'JO^<D^mi^tzm^(D 

[no] Tsum*n 2 < t^b->u=i>Ji4 < t(Dr B ii3. 

tf ^B3 0 $fSltf = ^^(7)||i|g0iJ^ jp-fgl-eS)^. 
[Hi] f^ll3 0i:Lt'f'Jy9Ai, gtllffl 

[012] g;^m^^*-r^s«:+v/^>^ onmm- - 
[111 3] ^^cD^mfr^v/^v^roitit^^-rmr' 
[114] a^i^aT^sMefrb^tftsitiis-rtt 

[»#<DiftB^] 
2. . . i>'Jzi>S« 
4. . . Mitis'Jziism 

8. . . s£i^m*ji 
10... ±gp«n 
12... TSPWM 

90. . . mmnmzm? zmn&m 



[g|3] 




7-245236 



[12] 





P t 


1 r 




1 95.08 


1 9 2.2 2 ! 


ft. esfliis 






(A) 


3.9 2 3 


3.839 


St 

(g/cm 3 ) 


2 1.46 


2 2.42 




17 0 0 

(5961 r = 1 7 7 7. 
1 096I r = 1 8 9 9) 


24 10 


?*£ CC) 


3 8 0 0 


4 10 0 


s*ic*f?s 
mn 


02 C I 2 (>2 5 Ot) : 
P t C 1 2 

F 2 (§21) : P t F4 
H2:5SW 


&ft (<3 0 0) :* v 
O 8 0 0) 1 r02 

F 2 (M) :7-^fki 




: : jg, 
K C N 7jC» JftMlr^CiS 


SSKOH + KN03 


(10-4/K) 


0.0 8 9 9 (0-1 0 0) 
0.0 9 9 4 (0~9 0 0) 


0.0 6 5 8 (0-1 0 0) 


mm 

(W/m ♦ K) 


7 1.4 
(3 0 0 K) 


1 47 

(3 0 OK) 


(cV) 


5.8 4 ( 1 0 0) 
5.93 (1 1 1) 


5.42 (110) 
5.76 (1 1 1) 


&m 

(1 0-6Qcm) 


1 0.6 


5.3 


(1 0-6Qcm) 


P t 0 2 muMi 

6 0 0 


1 r 0 2 (ITfi) 
49 



CH4] 



[12 5] 



2 0v 



o 


P ZT 


\ 

o 








S j 02 

\ \ 



J 

2 4 



WL 



BL 



2 2 



DL 



BEST AVAILABLE COPY 



(9) i^fc »7-2 4 5 2 3 6 



[i6] 



[07] 



B 



D 




[H8] 




A 

Pt/I r=1 00/0 



40 
20 
0 



m -20 

-40 









- P r =9. 885 
(pC/em 1 ) 
r Ec = 6 4. 84 1 

CKV/cm) 



B 

Pt/I r°25/7S 



> 



s 



[19]- 



Pt/I r~0/1 00 
(ennea I jjjf) 



\ 
o 

HI 



40 

20 
0 

-20 
-40 





1 




P r =1 0. 3 1 9 
CpC/cm 1 ) 

Ec-4 2. 3 9 4 
(KV/cm> 



-200-100 100 200 
(kV/cm) 



40 
20 
0 



\ 
O 

a. 



H3 -20 
-40 



-200 -100 100 200 
(kV/cm) 









P r = 1 4. T 7 3 

<*iC/cm') 
Ec-4 4. 7 7 0 

(KV/cm) 



PZT (2 5 0mm).. 
S i 02 (GO00A). 



3— iSIS 

: — TOTS C2 0 Omm) 



S i j 



-2 00-100 100 2 00 
m# (kV/cm) 



1 4] 




BEST AVAILABLE COPY 



(10) ^7-2452 3 6 





m 1 3] 






BEST AVAILABLE COPY 



